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1. PURPOSE. T h i s  a d v i s o r y  c i r c u l a r  (AC) o u t l i n e s  scales o f  p r o t e c t i o n  c o n s i d e r e d  
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between v a r i o u s  f i r e  e x t i n g u i s h i n g  a g e n t s .  
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F a c i l i t i e s  and E x t i n g u i s h i n g  Agents,  d a t e d  January 26, 1973, is c a n c e l l e d .  
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current. e d i t i o n .  

3. AC 150/5325-SB, Aircraft Data, c u r r e n t  e d i t i o n .  

h , FAR P a r t  139,  C e r t i f i c a t i o n  and Opera t ions :  Land A i r p o r t s  S e r v i n g  C e r t a i n  
A i r C a r r i e r s .  

4 .  HOW TO ORDER. 

a .  Cop.ies o f  FAR P a r t  139 may be purchased from t h e  S u p e r i n t e n d e n t  o f  
Documents, U.S. Government P r i n t i n g  O f f i c e ,  Washington, D.C. 20402. 



b. Copies of Nat iona l  F i r e  P r o t e c t i o n  A s s o c i a t i o n  (NFPA) S tandard  No. 412, 
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CHAPTER 1. BACKGROUND AND RESEARCH WORK 

1. GENERAL. Chapter 1 contains information on research work done by 
the FAA and the evolvement of c r i t e r i a  on the sca les  of protection 
developed by the ICAO Rescue and F i r e  Fighting Panel (RFFP 11). 
Chapters 2 and 3 out l ine  a systems approach to  a i r p o r t  f i r e  f igh t ing  
and rescue services .  Chapter 4 contains guidance on f i r e  extinguishing 
agents,  equivalency ra t ings  of extinguishing agents, information on 
subs t i tu t ion .o f  agents and suggestions on qua l i t y  control .  

2. THE THEORETICAL CRITICAL FIRE AREA. From research and experimental 
work done by the FAA a t  NAFEC, a " theore t i ca l  c r i t i c a l  f i r e  area" 
has been determined (Be 153 15210-12). This theore t i ca l  area i s  defined 
a s  the area  adjacent  to  the fuselage extending outward i n  a l l  d i rec t ions  
to those points  beyond which a large fue l  f i r e  would not  melt an 
aluminum fuselage regardless of the duration o f  the f i r e  exposure 
time. 

a. On the bas i s  of the NAFEC work, the ICAO RFFP I1 has a l so  
developed what i s  considered a s  a working de f i n i t i on  of 
the theoret ica l  f i r e  area a s  being the area  adjacent  to 
an a i r c r a f t  i n  which f i r e  must be controlled.  This 
r e f e r s  to control  of the f i r e  within an area determined . 
from the formulas i n  paragraph b. below to  ensure 
temporary fuselage i n t eg r i t y  and provide an escape 
area  f o r  a i r c r a f t  occupants. 

b. The theore t i ca l  c r i t i c a l  area  serves a s  a means f o r  
categorizing a i r c r a f t  i n  terms of the magnitude of the 
po ten t ia l  f i r e  hazard i n  which they may become involved. 
I t  i s  not  intended to represent the average, maximum o r  
minimum s p i l l  f i r e  s i z e  associated with a pa r t i cu l a r  

. a i r c r a f t .  The formulas f o r  ca lcula t ing the theoret ica l  
c r i t i c a l  f i r e  area f o r  d i f f e r en t  s i z e s  of a i r c r a f t  a r e  
given below and the r e s u l t s  of these calcula t ions  fo r  
the various indexes a r e  presented i n  paragraphs 6 and 
1 7 .  

TC = L x (100' + w) when L i s  more than 65 f e e t ,  and 

TC = L x (40' + w) when L i s  l e s s  than 65 f e e t  

where TC = the theoret ica l  c r i t i c a l  area  

L = the average length of the a i r c r a f t  and 

w = the average width of the a i r c r a f t  fuselage 
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3. THE PRACTICAL FIRE AREA. 

a. From a study made f o r  the FAA by an independent engi'neering 
consulting f inn (AC 15 O/5OOO- &), i t  was determined tha t  i n  
survivable a i r c r a f t  crashes, a "pract ical  f i r e  area" should . 
be considered which was smaller than the theoret ical  area. 
As a r e su l t ,  RFFP I1 developed material  indicating the p rac t ica l  
area to be approximately two-thirds the theoret ical  area. 

b. Detai ls  of the p rac t ica l  f i r e  area and the re la ted quan t i t i es  of 
extinguishing agents a r e  based'& c r i t e r i a  f o W a t e d  during the 
Second Meeting of the ICAO Rescue and F i re  Fighting Panel (RFFP 11) 
i n  June 1972. Work of the Panel i n  developing t h e i r  material  
included a study of extinguishing agents used on actual  a i r c r a f t  
f i r e s .  In  99 out  of 106 such f i r e s ,  the quan t i t i es  of agents used 
were l e s s  than those previously recomended by RFFP I, substant ia t -  
ing the requirement fo r  the reduced quan t i t i es  recomended i n  t h i s  
c i r cu l a r  compared with those previously considered by RFFP I. 

4. DATA ON QUANTITIES OF EXTINGUISHING AGENTS. 

a. Control and Extinguishment Time. The quan t i t i es  of .extinguishing 
agents, appl icat ion r a t e s ,  e tc . ,  i n  t h i s  c i r cu l a r  were based on 
consideration of the following: 

(1) Control Time. Time required from a r r i v a l  of the f i r s t  f i r e  
f igh t ing  vehicle and the beginning of agent discharge to 
reduce the i n i t i a l  in tens i ty  of the f i r e  by 90 percent. 
I t  i s  considered tha t  the equipment and techniques to be 
used should be capable of control l ing the f i r e  i n  the 
p rac t ica l  c r i t i c a l  area i n  one minute. A control  time 

.. not exceeding one minute has been achieved i n  the majority 
'of the a i r c r a f t  accidents a s  noted i n  repor ts  collected 
by the Rescue and F i re  Fighting Panels. 

( 2 )  Extinguishment Time. Time required from a r r i v a l  of the 
f i r s t  f i r e  f igh,ting vehicle to  extinguish the f i r e  
completely. 

(3) Actual Control o r  Extinguishment. Complete extinguishment 
of the f i r e  i s  a highly desi rable  objective because of the 
pos s ib i l i t y  of occupagts being trapped ins ide  the a i r c r a f t .  
However, from a p rac t ica l  standpoint i t  is  considered 
necessary t ha t  substant ia l  control  of the f i r e  be achieved 
i n  order f o r  occupants to escape o r  be rescued. 
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Application Rates. 

(1) Protein Foam. Insofar a s  protein foam i s  concerned, an 
application r a t e  of 0.20 U.S. gal/min/ft2 has been 
esiablished a s  the r a t e  fo r  single agent a t tack a t  which 
control can be achieved within one minute under a 
wide var ie ty  of simulated accident conditions. 
Experiments on dual agent a t tack  with simultaneous 
discharge of both a p~imary  agent (foam) and a 
supplementary agent /dry chemical powder, o r  
halocarbon (vaporiziGg liquid agents)7 have shown 
tha t  the t o t a l  agent requirement by ;eight to  obtain 
a one-minute control  time, i s  essen t ia l ly  the same 
a s  tha t  f o r  a single agent attack.  Therefore, i t  
has been established tha t  the combined agent application 
r a t e  by weight fo r  dual agent a t tack  should be the same 
as  tha t  for  single agent a t tack  with foam. 

(2) Aqueous Film Forming Foam (AFFF). The application r a t e  
fo r  AFFF to  obtain f i r e  control within one minute has 
been determined to be 0.13 U.S. gal/min/ft2 under a wide 
var ie ty  of simulated accident conditions. 

Discharge Rate. The discharge r a t e s  (gallons per minute) i n  
paragraph 7 were calculated to  obtain a one-minute control 
time on the prac t ica l  f i r e  area. The discharge r a t e  fo r  
each a i rpo r t  index was therefore determined by multiplying 
the prac t ica l  area by the application rate.  

How Quantities of Foam Extinguishing Agents Were Determined. 
Consideration of experience and t e s t  data indicate tha t  'the ' 
quant i t i es  of agents needed to control  and extinguish the 

' f i r e  should be determined separately. The f i r ~ t - ~ u a n t i t ~  (Ql) 
i s  the amount of foam required to  obtain a one-minute 
control time i n  the prac t ica l  c r i t i c a l  area,  while the 
second quanti ty (Q ) i s  tha t  required fo r  continued control 
of the f i r e  a f t e r  $he f i r s t  minute of application and/or 
fo r  complete extinguishment of the f i r e .  Thus, the quantity 
(Q) as  shown i n  Table 2 ,  page 7 and Table 4, page 15, was 
found by the formula: Q = Q1 + Q2. 
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(1) guan t i ty  (Q1). This quant i ty  of solut ion has been calculated 
by multiplying the p r ac t i c a l  c r i t i c a l  area by the foam solut ion 
appl ica t ion r a t e  and by one minute. A s  previously noted, the 
p r ac t i c a l  c r i t i c a l  area  was computed a s  two-thirds of the 
theore t i ca l  area. 

(2)  Quantity (Q21. This amount of addi t ional  foam solut ion i s  
needed i n  order to  maintain the established foam blanket 
and/or to  extinguish the f i r e  i n  the p r a s t i c a l  c r i t i c a l  
f i r e  area.  Q depends u p o n ~ e v e r a l  f a c to r s  such a s  s t a t e  Z of the f i r e  a  t e r  the i n i t i a l  a t t ack ,  the appropriate 
appl ica t ion r a t e  f o r  the f i r e  area and the duration of 
the containment phase. Since numerous var iab les  a r e  
involved, t h i s  quant i ty  has been .determined from t e s t  
data  and analyses of ac tua l  a i r c r a f t  rescue and f i r e  
f igh t ing  operations to  be a  percentage fac to r  of Q a s  
l i s t e d  below: 1 

( a )  For the General Aviation Indexes, l i s t e d  under 
paragraph 18, the percentage f ac to r s  f o r  determining 
Q2 a re ;  22 percent fo r  Index 1; and 37 percent f o r  
Index 2. 

(b) For Airport  Indexes "A" through U E ~ L /  l i s t e d  under 
paragraph 7, percentage f ac to r s  f o r  determining Q 
are:  66 percent f o r  Index A; 100 percent f o r  2 

Index B; 129 percent f o r  Index C; 152 percent 
f o r  Index D; and 170 percent f o r  Index E. 

( 3 )  A s  an example, i n  determining the Quantity (Q)  needed fo r  
Index B, note t ha t  i n  paragraph 4b( l )  the appl ica t ion r a t e  

. f o r  prote in  foam i s  0.20 gal/min/ft2 and the p r ac t i c a l  
c r i t i c a l  area i s  7,959 square fee t .  Therefore, the 
quant i ty  of water f o r  prote in  foam solut ion was detern~ined 
a s  follows: 

7,959 p r ac t i c a l  f i r e  area  
.20 solut ion appl ica t ion r a t e  gal/min/f t 2 

1591.80 = Q1 x  1 minute 
1.00 percentage fac to r  f o r  Q2 

1591.80 = Q2 

Thus, Q = 1592 . - 
+I592 - 

3184 gallons 

L' The index i s  es tabl ished by considerat ion of the 1onge.st 
a i r c r a f t  used by an a i r  c a r r i e r  a t  an a i rpo r t .  
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CHAPTER 2. 4IRCRAFT FIRE FIGHTING AND RESCUE SYSTEM 
NEEDS FOR AIRPORTS SERVING CAB-CERTIFICATED 

I AIR CARRIERS 

5. ITEMS COMPRISING THE SYSTEM. The items in this chapter are recomended 
for a complete and workable system. It is intended that they be 
considereh in overall planning, initial purchasing of equipment or 
in purchasing equipment to complement that already owned by airports. 
The systems approach to airport fire fighting and rescue sfrvices 
should assure that complete and workable "turnkey" units are 
specified and provided on airports. The items in this system 
include : 

a. The quantities of extinguishing agents suggested for the 
applicable airport index; 

b. The fire trucks as needed to support the system, based on 
factors outlined in paragraph 8; and 

c. The materials and equipment needs which comprise a sub-system 
on the trucks such as tanks and cylinders full of extinguishing 
agents, plus miscellaneous safety equipment, communications 
equipment, and fire fighter protective clothing. 
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TABLE 1. AIRCRAFT DIMENS IONS, THEORETICALL/ AND PRACTICAL FIRE AREAS 
FOR INDEX "A" THROUGH "E" AIRCRAFT. 

1 g 
Index - 

A 

B 

C 

D 

E 

Overall Length Average Average Theoretical  P rac t i ca l  
Lower Upper Fuselage Area 

Width 
Area 

L i m i t  L i m i t  (Sq. Ft.) 'Ft.) 
(Ft .)  (F t . )  (Ft .  - /?ol. 4 x ( . 6 7  x Col.6) 

(100 + ~ 0 1 . 5 ) 7  - 

11 A s  previously noted, the formula f o r  the theore t i ca l  criti .ca1 area  is: 

TC = L x (100' + w) when L i s  more than 65 f e e t ,  and 

TC = L x (40' + w) when L i s  l e s s  than 65 f e e t  

where TC = the theore t i ca l  c r i t i c a l  area 

L = the average length of the a i r c r a f t  and 

w = the .average width of the a i r c r a f t  fuselage 

Using t h i s  formula, the theore t i ca l  c r i t i c a l  area  f o r  Index B was 
arr ived a t  a s  follows: 

where the constant = 100; L = 108; and 

Thus, .TC = 108 x (100 + 10) = 

/ Indexes A through E i n  t h i s  Table r e f e r  to  those iden t i f i ed  i n  Par t  
139.49 and AC 150/5210-12. 
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8. AIRPORT FIRE TRUCKS. 

a. For Index B and above, the number of trucks should be based on 
, protecting both sides of the aircraft fuselage at the same time. 

b. Each airport should be provided with one light-weight truck and 
additional trucks as needed to haul the quantities of agents shown 
in Table 2. However, in addition to considering the quantitative 
capability of the trucks, the total number should be based upon 
the operational needs and perfolmance characteristics outlined 
below and determined on a case-by-case basis. 

( 1) Meeting the response time requirements; 

(2) Attaining the solutian application rate specified for the 
applicable index; 

(3) Providing sufficient trucks so that if one is out-of-service, 
the capability will not be reduced more than 50 percent; and 

( 4 )  Considering th; general range of turret streams in relation 
to the applicable index-aircraft. (Reference paragraph 53, 
AC 150/5220-10.) 

c. With further reference to the range of turret streams, the 
limitations imposed by short foam reach are not entirely 
overcome by design features that permit the fire pump to be 
used while the truck is being maneuvered. 

d. Water tank trucks of up to 2000 gallons capacity may be sub- 
stituted for waterlfoam trucks in Indexes C through E, provided 
they can deliver water foam solution at a comparable discharge rate. 

. 9 .  AIRCRAFT RESCUE AND SAFETY EQUIPMENT. The list of equipment below is 
arranged so that an airport can be more selective in the purchase of 
items that are compatible with the general design of its crash trucks. 
The list is intended to permit a "sponsor-designer choice." This 
involves equippage of trucks having built-in features which permit 
the use of fixed electric extension lights, for example, or trucks 
of a design which will permit the mounting of portable electric 
generators having extension lights. (The use of portable equipment 
is considered as an advantage because it can be transferred from one 
truck to another.) Where equipment is purchased as a part of a truck, 
it should be included in the truck specification. Compartments, holders, 
brackets, etc., should be designed so that the equipment will be held 
firmly in place under operating conditions and be readily removed 
for use. 
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a .  Miscellaneous Tools and Accessories . '  A t  l e a s t  one s e t  of the 
fol lowing items per  f i r e  department: Sledge hammer, 8-pound s i z e ;  
shovel ,  D-handle- type wi th  round po in t ;  p ike  po le ,  12- fee t  long; 
crowbar, pinch p o i n t  type,  5 - f ee t  long; a d j u s t a b l e  type hydrant  
wrench; spanner wrench and hose coupling wrench; and an ex tens ion  
ladder ,  2 -sec t ion  type,  capable of being extended 18 f e e t ;  o r  a  
f l a t  type s t e p  ladder  18 f e e t  long p re fe rab ly  of l igh t -weight  
a l l o y ,  24-inches wide. 

b. Fo rc ib l e  e n t r y  equipment. 

1 1 
(1)  A s e t  pe r  f i r e  department conta in ing  one- each of the fol lowing 

f o r c i b l e  e n t r y  t o o l s  s ecu re ly  packaged f o r  easy i d e n t i f i c a t i o n  
and ready acces s  to  each item: Bo l t  c u t t e r ,  36 inches long, 
9/16 inch  c u t t i n g  capac i ty ;  wrecking ba r ,  gooseneck type wi th  
claw; cold c h i s e l ,  8x1 inch;  c u t t e r ,  a i r c r a f t  cab le  ( A i r c r a f t  
Tool Company AT-501C, o r  equal ;  sc rewdr iver ,  blade type 8x3116 
inch; sc rewdr ivers ,  p h i l l i p  type,  s i z e s  2 o r  3  (two); screw- 
d r i v e r ,  double g r i p  type,  18x112 inch; hacksaw, p i s t o l  g r i p  
type,  12-,inch wi th  one dozen a s so r t ed  b lades ;  shee tmetal 
shea r s ;  f a s t e n i n g  t o o l s  (DZUS keys) f o r  a i r c r a f t  access  pane ls  
( two);  "V" blade rescue k n i f e  (W.S. Darley & Co., #RN-2 o r  
equa l ) ;  spa re  b lades  f o r  rescue  k n i f e  ( s i x ) ;  axe,  hand type, 
metal  c u t t i n g  wi th  in su la t ed  hzndles;  p l i e r s ,  l ineman's  type, 
8  inches long, i n s u l a t e d  handles; a  b a l l  peen hammer, 1k 
pound s i z e ;  s i x  r e p a i r  plugs--wood and/or rubber; and f e l t  
pads 30 inches x 30 inches x 114 inch ( two).  

( 2 )  A i r  operated metal  chisel--may be operated by the use of 
b o t t l e s  designed f o r  brea th ing  equipment (one per  f i r e  
department) . 

(3)  Hydraulic rescue  k i t  ( f o r c i n g  too l )  (one per  f i r e  department).  

(4)  P o r t a b l e ,  me ta l - cu t t i ng ,  c i r c u l a r  type saw, of gaso l ine-dr iven  
engine type ( a t  l e a s t  one pe r  f i r e  department).  

c .  Emergency Light ing  Equipment. Lantern,  e l e c t r i c  hand type wi th  6 -vo l t  
d ry  c e l l  b a t t e r y  (two per  c r a sh  t ruck ) ;  f l a s h l i g h t ,  2 - ce l l  explosion 
proof type (one- per  c r a sh  t ruck)  ; p o r t a b l e ,  e l e c t r i c  genera tor /  
a l t e r n a t o r  u n i t  gaso l ine  engine d r iven ,  having f e a t u r e s  s i m i l a r  to  
the following: 3,000 w a t t ,  25 ampere r a t i n g ,  ou tput  of 120 and 240 
v o l t s ,  60 cyc l e ,  s i n g l e  phase; 120 and 240 v o l t  o u t l e t s ;  governor; 
r ad io  i n t e r f e r e n c e  suppression device;  two, p o r t a b l e  500 w a t t ,  115 
v o l t  f l o o d l i g h t s ,  each equipped wi th  ex tens ion  cab le s  100 f e e t  long 
wi th  r e e l s  (one u n i t  per  f i r e  department.)  

1.' Unless a  d i f f e r e n t  number i s  shown i n  pa ren thes i s  fol lowing t h e  item. 
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d. Safety and Extinguishing Equipment. Breathing equipment, prefer-  
ably of compressed a i r  type (one f o r  each crew posi t ion on each 
crash truck) ; dry chemicii extinguishers having- a minimum UL ra t ing  
of 80:BC (two per crash truck);  smoke e j ec to r ,  designed f o r  exhaust- 
ing smoke from enclosed spaces, and usable f o r  cooling hot  a i r c r a f t  
brakes (one per f i r e  department); f i r s t - a i d  k i t ,  appropriate f o r  
crash truck crews, 10-person un i t  s i z e  (one per crash truck). 

10. SUPPLIES OF EXTINGUISHING AGENTS, 

a. Each truck,  when purchased, should be equipped with i t s  design 
capacity of extinguishing agents. 

b. For operating and t ra in ing  purposes, a i r p o r t s  should a l so  provide: 

(1) Twice the quant i ty  of agents ca r r i ed  on each truck-- 
avai lable  i n  the f i r e  s t a t ion .  

(2) A supply of prote in  foam l iqu id  concentrate where the 
foaming of runways i s  contemplated. 

( 3 )  A supply of agents to  be used f o r  t ra in ing.  

11. COMMUNICATIONS EQUIPMENT, Each a i r p o r t  f i r e  truck when purchased, 
should be provided with a two-way radio equipped f o r  comunicating 
with the FAA control  tower o r  o ther  author i ty  a s  indicated i n  
AC 150/5210-7~. 

12. FIRE FIGHTER PROTECTIVE EQUIPMENT. 

a.  Proximity s u i t s  have both insula t ion and heat  r e f l e c t i ve  
q u a l i t i e s .  The r e f l e c t i ve  mater ia l  i s  designed to p ro tec t  
the wearer agains t  infra-red l i g h t  given off  by f i r e  and a r e  
thus recommended a s  preferable  items. Proximity s u i t s  a r e  cos t ly ,  
but they provide e f fec t ive  protect ion agains t  the radiant  hea t  
of a i r c r a f t  f i r e s  and cons i s t  of: 

(1) Coat 

(2)  Trousers 

(3) Boots 

(4)  Gloves 

(5) Helmet and hood 
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E n t r y  s u i t s  a r e  des igned  f o r  an  ext1;eme environment  s u c h  a s  t h a t  
e x i s t i n g  w i t h i n  Elalnes. There  h a s  been g e n h r a l  agreement among 
u s e r s  t h a t  r e s c u e  o p e r a t i o n s  could  n o t  be execu ted  under  such  
extreme c o n d i t i o n s ,  and t h e r e f o r e  t h e  e n t r y  s u i t s  a r e  n o t  con- 
a iclered a p p r o p r i a t e  f o r  a. i . rport  f i r e  depar tments .  

P.s t h e  nanle i m p l i e s ,  p rox imi ty  s u i t s  a r e  i n t e n d e d  t o  p r o t e c t  
c r a s h  c r e v s  i n  c l o s e  p rox imi ty  t o  f l ames  and h e a t  g i v e n  o f f  by n i r -  
c r a f t  f u e l  f i r e s .  The p rox imi ty  c c a t s  and t r o u s e r s  a r e  d e s i g n e d  
t o  be worn o v e r  o t h e r  c l o ~ h i n g ,  s y c h  a s  dungarees .  Exper ience  
i n d i c a t e s  t h a t  c r a s h  crews shou ld  wear t h e  cornplete s u i t s  d u r i n g  
a i r c r a f t  f i r e  f i ~ h r i n g  o p e r a t i o n s .  I n  a G d i t i o n ,  t o  a s s u r e  ade-  
q u a t e  h e a t  p r o t e c t i o n ,  t h e s e  s u i t s  shou ld  never  be  worn w i t h o u t  
t h e  l i n e r s .  Each crew me~nber s h o u l d ,  however, r e a l i z e  t h e  l i n i -  
t a t i o n s  of t h i s  o r  any o t h e r  cloth in^ s o  t h a t  he w i l l  n o t  expose  
h imse l f  t o  a n  u n s a f e  environment  w i t h i n  a  f i r e .  

The v a l u e  of p rox imi ty  s . u i t s  i n  r e s c u e  o p e r a t i o n s  shou ld  a l s o  be  
r e a l i z e d .  From s t u d i e s  of  pe r sons  i n  s i t u a t i o n s  su r rounded  by 
f i r e ,  i t  was no ted  t h a t  t h e  f e e l i n g  of f a c i a l  p a i n  ;gas a p p a r e n t l y  
s t r o n g  enough t o  d e l a y  i n d i v i d u a l s  fro111 t a k i n g  p r e v e n t i v e  nleasures 
t o  e s c a p e  from t h e  f i r e .  From s u c h  c i r c u m s t a n c e s ,  i t  has  been 
assumed t h a t  protecclion of t h e  s k i n  a g a i n s t  pa in  is a s  in lpor tant  
a s  p r o t e c t i o n  a g a i n s t  b u r n s .  

The p rox imi ty  t r o u s e r s  a r e  des igned  t o  be  worn o v e r  r e g u l a r  f i r e -  
men's rubber  b o o t s .  The t r o u s e r s  s h o u l d  n o t  be  tucked i n t o  t h e s e  
b o o t s .  Normal wear s u b j e c t s  t h i s  c l o t h i n g  t o  g r e a s e  s t a i n s ,  f o a n ~  
and v a r i o u s  chemica l s  used i n  f i r e  e x t i n g u i s h i n g  a g e n t s .  Theref  o r e ,  
proxirni ty  s u i t s  shou ld  be c l e a n e d  a f t e r  u s e  t o  m a i n t a i n  t h e i r  
r e f l e c t i v i t y  and they shou ld  b e  replaced i f  t o r n ,  c racked  o r  
damaged beyond b e i n g  patched o r  mended a c c o r d i n g  t o  t h e  manu- 
f a c  t u r e r s  ' i n s t r u c t  i o n s .  

11 (1)  O v e r a l l  ranLes of  g a r x e n t  s i z e s .  - 
I tern - Lower Range Upper Range 

S m l l  Plediurn Large  E x t r a  Large  

Coats  34-36 38-40 42 -44 46-48 
T r o u s e r s  28-31 32-35 36-39 40-43 
Cloves  'X X X 
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(2) These s i z e s  a r e  regarded by the  garnent  i ndus t ry  a s  s t an -  
dard f o r  alwninized proximity c lo th ing .  The lower range 
sizes a r e  generz l ly  found t o  be interchangeable between 
crew a m b e r s  of small  and xedium bu i ld  - so t h a t  persons 
who work on a l t e r n a t e  s h i f t s  can use one s u i t .  I t  is 
~ l s o  assu:;ied t h a t  larg,e and e x t r a  la rge ,  crew members 
can a l t e r n a t e l y  use one s u i t  i n  t he  upper range s i z e .  
Fowever, f o r  hygienic  reasons,  i t  is not  considered good 
p r a c t i c e  t~ exchange ,'boots. 
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CHAPTER 3. AIRCRAFT FIRE FIGHTING AND RESCUE 
SYSTEM NEEDS FOR AIRPORTS SERVING 
GENERAL AVIATION AIRCRAFT 

13. SCOPE. This chapter contains recommended scales  of protection f o r  
a system of a i r p o r t  f i r e  f igh t ing  and rescue services  f o r  general 
aviation. 

14. SYSTEM NEEDS. Similar to t ha t  outl ined i n  Chapter 2, t h i s  sys tem 
i s  comprised of commuhications equipment, f i r e  trucks and extinguishing 
agents, miscellaneous sa fe ty  equipment and f i r e  f i gh t e r  protect ive  
clothing. Therefore, a i r p o r t  f i r e  trucks should be purchased on a 
bas is  of obtaining a complete and workable system including: 

a. The quan t i t i es  of extinguishing agents specified f o r  the 
applicable index; and 

b. The a i r c r a f t  rescue and sa fe ty  equipment needs to comprise a 
subsystem on the crash trucks such a s  those outl ined i n  
paragraphs 9ethrough 12. 

15. AIRPORT CATEGORIES. 

These a i r p o r t s  a r e  divided i n to  two indexes a s  described 
i n  paragraph 16. 

These a i rpo r t  indexes were arrived a t  bas ica l ly  by using Lhe 
method described i n  Par t  139.49. Differences have been made 
between the two methods by considering annual departures i n  
t h i s  guidance whereas the Pa r t  139.49 indexes a r e  based on 
da i ly  departures. Annual departures were used because t h i s  
chapter deals  primarily with a i r c r a f t  operations which a r e  
not  generally recorded. This method gives a broader bas is  
f o r  the estimation of departures. 

The ICAO RFFP 11 used a s l i g h t l y  d i f f e r en t  method than the U.S. 
f o r  determining the index and the pr inciple  a i r c r a f t ,  but the 
r e su l t s  a r e  similar .  The departure fac tor  used to  es tab l i sh  
indexes i s  only ind i rec t ly  re la ted to  the t o t a l  operations a t  
a i rpo r t s ,  i t  i s  not  a method of determining a r i s k  factor .  It 
indicates  the most representative type of a i r c r a f t  using the 
a i rpo r t ,  upon which the l eve l  of protection can be based. 
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16. GENERAL INDEXES. 

Airport Departure Situations 

a. 

b  . 

11 Note - 

11 Applicable Index - 
1 " 
1 - L - 

Airports having a t  l eas t  1825 annual X 
departures of a i r c r a f t  more than 30 f ee t  
but not more than 45 f e e t  long. 

Airports having a t  l eas t  1825 annual 
departures of a i r c r a f t  more than 45 f ee t  
but not more than 60 f e e t  long. 

On general aviation a i rpor t s  having operations involving 
a i r c r a f t  more than 60 f e e t  long, the scales of protection 
should be determined by using the applicable information in 
Chapter 2,  and the a i r c r a f t  index breakdown i n  AC 15015210-12, 
Fire and Rescue Service for  Certificated Airports. 
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17. TABLE 3. AIRCRAFT DIMENSIONS THEORETICAL CRITICAL AND PRACTICAL FIRE 
AREAS FOR GENERAL AVIATION AIRCRAFT. 

Data on Aircraft  Length 
1 2 3 4 5 6 7 

Index Lower Upper Average Average - Practical Theore tical- 
L i m i t  L i m i t  Length Widthof Cr i t i ca l  Fire  F i re  Area 
F S  (Ft.) (Ft.) Area 

(Sq. Ft.) 
(Sq. Ft.) 

(.67 x Col,6) 
/i?ol. 4 X 
740 + ~01.517 

L/ Based on the following formula: 

TC = L x (40 + w) when L is l e s s  than 65 f e e t  

where TC = the theoretical c r i t i c a l  f i r e  area 

L = the average length of the a i r c r a f t  

w = the average width of the a i r c r a f t  fuselage 

18. TABLE 4. SCALES OF PROTECTION FOR GENERAL AVIATION AIRCRAFT. 

Supple- 
Primary Agents men tasy 

AFFF OR Protein Foam 
1 2 3 4 5 7 - 

Index Water for  Solution Number - Water for  Solution Dry 
foam pro- application foam pro- application Chemical. of 
duction r a t e  duc t ion ra te  Powders Vehicles 

'(Pounds) 

/ Rounded off to the nearest  10 gallons. For pract ical  application, the 
quant i t ies  i n  Columns 2 and 4 should be adjusted to  coincide,wi.th 
conventional water tanks of 200, 300 and 500 gallon capacities, 
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19. TYPICA~' AIRCRAFT COMPRISING THE GENERAL AVIATION INDEX. 

a. General Index 111 involving aircraft Aircraft 
more than 30 feet, but not more than 
45 feet long 

Beech G50 Twin-Bonanza 32 

Beech Queen Air 33 

Beech El8 S Super 18 3 5 

Aero, 560E Commander 35 

Beech, King Air 3 5 

de Havilland 104 Series 1 39 

SC-7 Skywagon 40 

Twin Stallion H-1201 4 1 

Number 
of 
Seats 

Cessna Citation 44 8 

North American Sabreliner 

Beech 99 

b. General Index 82 inv,olving aircraft 
more than 45 feet,, but not more than 
60 feet long 

Jetliner 600 

Learjet Model 25B 

Super Turbo 18 

de ~avilland DHC-6 Twin Otter 

Jet Commander 

Jet Falcon 

Merlin 4 SA226AT 

I' For a more detailed listing see AC 15015325-5~ 
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CHAPTER 4. GUIDANCE ON EXTINGUISHING AGENTS AND 
QUALITY CONTROL 

20. CURRENTLY USED AND AVAILABLE PRIMARY AGENTS. Foam used f o r  ex t inguish-  
ing  a i r c r a f t  f i r e s  should c o n s i s t  of an  aggrega t ion  of bubbles of a  
lower s p e c i f i c  g r a v i t y  than t h a t  of hydrocarbon f u e l s  o r  water  wi th  
s t rong  cohesive q u a l i t i e s  and capable of covering and c l i n g i n g  t o  
v e r t i c a l  o r  h o r i z o n t a l  su r f aces .  Aqueous foam cools  h o t  su r f aces  
by i t s  high water  r e t e n t i o n  a b i l i t y  and must flow f r e e l y  over a  
b,urning l i q u i d  su r f ace  t o  form a tough, a i r -exc luding  b lanket  t h a t  
s e a l s  o f f  v o l a t i l e  flammable vapors from acces s  t o  a i r  o r  oxygen. 
Good q u a l i t y  foam should be dense and long l a s t i n g ,  capable of 
r e s i s t i n g  d i s r u p t i o n  by wind o r  d r a f t  and s t a b l e  t o  i n t e n s e  thermal 
r a d i a t i o n  and capable  of r e - sea l ing  i n  event  of mechanical rup tu re  
of an  e s t a b l i s h e d  b lanket .  A b r i e f  d e s c r i p t i o n  of t l iree types of 
foam i s  contained below: 

a .  P r o t e i n  Foam l i q u i d  concen t r a t e s  c o n s i s t  p r imar i ly  of hydro lys i s  
products  of va r ious  pro te inaceous  m a t e r i a l s .  They a l s o  con ta in  
s t a b i l i z i n g  a d d i t i v e s  and i n h i b i t o r s  t o  p r o t e c t  a g a i n s t  f r eez ing ,  
t o  prevent  t o r r o s i o n  of equipment and con ta ine r s ,  t o  r e s i s t  bacte-  
r i a l  decomposition, t o  c o n t r o l  v i s c o s i t y  and t o  a s s u r e  r ead ines s  
f o r  use i n  emergencies. The manufacturer of the foam-making 
equipment should be consul ted a s  t o  the proper  s e t t i n g  of metering 
devices  f o r  the foam l i q u i d  concent ra te  t o  be used i n  a  t ruck.  
Foam l i q u i d s  of d i f f e r e n t  types o r  d i f f e r e n t  manufacturers  should 
n o t  be mixed un le s s  i t  i s  determined t h a t  they. a r e  completely 
in te rchangeable .  Most: p r o t e i n  foam i s  n o t  compatible wi th  most 
dry chemical powders, bu t  compa t ib i l i t y  can be a t t a i n e d  by us ing  
a  d ry  chemical l i s t e d  a s  such and in tended  f o r  dual  use.  

- b .  Aqueous Film Forming Foam (AFFF) c o n s i s t s  of a  s o l u t i o n  of 
~ e r f l u o r i n a t e d  s u r f a c t a n t ( s )  wi th  a  foam s t a b i l i z e r ,  s u i t a b l e  
f r eez ing  p o i n t  depressants  and v i s c o s i t y  c o n t r o l  agents .  As 
ind ica t ed  f o r  p r o t e i n  foam, the manufacturer of the foam making 
equipment should be consul ted a s  t o  the c o r r e c t  s e t t i n g  of meter ing 
devices  f o r  d i spens ing  the AFFF concent ra te .  For use of AFFF wi th  
a  s a l t  water  system, the manufacturer should a l s o  be consul ted .  
The AFFF a c t s  both a s  a  b a r r i e r  t o  exclude a i r  o r  oxygen and i n  
a d d i t i o n  produces an aqueous f i l m  on the f u e l  su r f ace  capable of 
suppressing the  evolu t ion  of f u e l  vapors.  I d e a l l y ,  the foam 
blanket  produced by the AFFF should be of s u f f i c i e n t  th ickness  
so a s  t o  be v i s i b l e  before  f i r e  f i g h t e r s  p lace  r e l i a n c e  on i t s  
e f f e c t i v e n e s s  a s  a  vapor suppressant .  AFFF concen t r a t e s  a r e  
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normally used i n  convent ional  foam-making devices  s u i t a b l e  f o r  
producing p r o t e i n  foams, bu t  the equipment should n o t  be converted 
f o r  AFFF use  wi thout  c o n s u l t a t i o n  wi th  the manufacturer of the 
equipment. I n  a d d i t i o n ,  the f l u s h i n g  procedures ou t l i ned  below 
a r e  suggested a t  the time of such a convers ion: ,  

(1) Remove a l l  p r o t e i n  foam by d ischarg ing  i t  through a l l  t u r r e t s  
and nozz les  of t he  f i r e  f i g h t i n g  system; 

(2 )  Flush the  system wi th  f r e s h  water  by d ischarg ing  i t  through 
the  f i r e  system u n t i l  the  watw'zs c l e a r ;  and . 

( 3 )  R e f i l l  the  tanks wi th  AFFF and water  and p l ace  the  t ruck  i n  
s e rv i ce .  A f t e r  about  10 days, d r a i n  the  AFFF from the  tank 
and f l u s h  the  f i r e  f i g h t i n g  system, then r ep lace  the  AFFF 
and water--placing the t ruck  back i n  s e rv i ce .  

c .  The compa t ib i l i t y  of AFFF makes i t  s u i t a b l e  f o r  use wi th  a l l  
c d i ~ e u t l y  a v a i l a b l e  dry  chemical powders and thus adaptable  
f o r  combined use. P r o t e i n  and f l u o r o p r o t e i n  foam concen t r a t e s  
a r e  n o t  compatible b i t h  AFFF concen t r a t e s  and should n o t  be 
pre-mixed, a l though foams s e p a r a t e l y  generated wi th  these  
concen t r a t e s  a r e  compatible and can be app l i ed  t o  a f i r e  i n  
sequence o r  s imultaneously.  

d. F luoropro te in  Foam f a l l s  broadly i n t o  two sub-types,  one of which 
has concent ra t ions  of a s y n t h e t i c  f l u o r i n a t e d  s u r f a c t a n t  f o r  
the  purpose of providing i e s i s t a n c e  t o  breakdown by d r y  chemical 
powders. The o t h e r  type has concent ra t ions  of a s u r f a c t a n t  
s u f f i c i e n t  t o  produce an aqueous f i l m  on the  s u r f a c e  of hydro- 
carbon f u e l s .  Both types can be used t o  produce s u i t a b l e  foam, 
b u t  'the manufacturer of the  f  oam-making equipment should be 
consul ted a s  t o  the  c o r r e c t  concen t r a t e ,  t o  be used i n  any 
p a r t i c u l a r  system ( t h e  p ropor t ione r s  i n s t a l l e d  must be 
proper ly  designed and/or  s e t  f o r  the  concent ra te  being used).  
Foam l i q u i d  concen t r a t e s  of d i f f e r e n t  types o r  d i f f e r e n t  manu- 
f a c t u r e  should n o t  be mixed un le s s  i t  i s  e s t a b l i s h e d  t h a t  they 
a r e  completely interchangeable.  The compa t ib i l i t y  of t hese  foams 
wi th  any d ry  chemical agent  intended f o r  use on a f i r e  i n  sequence 
o r  s imultaneously,  should be e s t a b l i s h e d  by t e s t ,  a l though such 
foams a r e  known t o  be compatible w i th  a l l  c u r r e n t l y  a v a i l a b l e  d r y  
chemical powders. 
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21. CURRENTLY USED AND AVAILABLE SUPPLEMENTARY AGENTS. This class of 
compounds includes dry chemical powders, liquid vaporizing agents 
(halocarbons) and magnesium fire- extinguishing agents. ~ h e ~ a r e  
employed either singly or in combination with foam to accomplish 
particular jobs in aircraft fire fighting operations. 

a. Dry Chemical Powders. Experimental data developed from large 
outdoor free burning pool fires have indicated that no great 
differences exist between dry chemical powders as a group. As a 
result, a general equivalency of dry chemical powders and protein 
foam of 1:l on a weight basis has been recommended. Although 
higher efficiency ratios of individual agents exist, much of this 
advantage is lost when used under simulated and actual rescue 
conditions. High wind is a particularly important'factor in 
reducing the efficiency of powders. In view of these data, 
for substitution purposes, 8 pounds of dry chemical powder 
are considered as equivalent to 1 U.S. gallon of water for 
protein foam. However, an exception to this equivalency has 
been made as noted in AC 150/5210-12 which permits the sub- 
stitution of potassium base chemical for the sodium bicarbonate 
base on a 9: 10 ratio. In this case, equivalency of the powder 
to water is 7 pounds to one gallon. 

b. Halocarbons. The fire fighting effectiveness of the halocarbons 
is dependent to a large extent on the boiling point of the liquid 
agent: Current usage-of the halocarbons includes bromochloro- 
methane (CB) (Halon loll), bromochlorodifluoromethane (Halon 1211), 
dibromotetrafluoroethane (Halon 2402) and bromotrifluoromethane 
(Halon 1301). Halocarbons 1011, 1211, and 2402 are effective 
in outdoor environmental conditions because they can be dispensed 
as a liquid vapor. Gaseous agents such as Halon 1301 are most 

- effective in confined areas or where drafts and wind conditions 
are minimal. Large scale fire extinguishing experiments using 
aircraft fuels indicate that Halons 1011, 1211, and 2402 can be 
given the same equivalency factor as that for dry chemical powder 
and protein foam namely a 1 to 1 ratio on a weight basis. 

c. Carbon dioxide. Tests also show that low pressure C02 is more 
effedtive in aircraft rescue and fire fighting operations than 
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given p a r i t y  w i th  d r y  chemical po!7der on the b a s i s  of 4.4 pound: 
o r  C02 gas per  2 .2  pounds of dry  chemical. (Excep t ' f o r  
potassium base dry  chemical--requir ing 10 percent  l e s s . )  

22. EQUIVALENCY RATINGS OF AGENTS AND SUBSTITUTION. This  chapter  con ta ins  
f a c t o r s  on equivalency which were developed f o r  p r a c t i c a l  a p p l i c a t i o n  
to: determine the  ind iv idua l  q u a n t i t i e s  of agents  needed when both 
p r o t e i n  foam and AFFF a r e  used on an  a i r p o r t ;  and determine an  
equ iva l en t  l e v e l  of s a f e t y  on a i r p o r t s  when one agent  i s  s u b s t i t u t e d  
f o r  another .  

a. The Use of both P r o t e i n  Foam and AFFF. When both-of t hese  Lgents 
a r e  t o  be used a t  the  same a i r p o r t ,  the t o t a l  q u a n t i t y  of water  
t o  be provided should f i r s t  be based on the q u a n t i t y  needed i f  
oniy p r o t e i n  foam was used--then reduce t h i s  q u a n t i t y  on a r a t i o  
of 3 t o  2 ga l lons  of watrer t o  be provided f o r  AFFF. (Mult iply by 
0.67 a s  shown i n  paragraph d(9)  below.) 

b. Units .  - 
(1)  Water weighs 6.33 pounds pe r  ga l lon .  

(2)  Chlorobromomethane weighs 16.1 pounds per  ga l lon .  

(3 )  C02 (carbon d ioxide)  and d ry  chemical powders a r e  
l i s t e d  i n  pounds. 

c.  Examples of Equivalency. 

(1) Eigh t  pounds of d ry  chemical powder a r e  equ iva l en t  t o  
1 g a l l o n  of water  f o r  p r o t e i n  foam, 

(2 )  One ga l lon  of CB i s  equal  t o  2 ga l lons  of water ,  o r  
16 pounds of dry  chemical powder. 

(3)  S ix t een  pounds of C02 equals  8 pounds of dry  chemical 
powder, o r  1 ga l lon  of water  f o r  p r o t e i n  foam. 

(4 )  The most common CB u n i t s  a r e  provided on U.S. A i r  Force 
t rucks  i n  20 o r  40-gallon s i z e s .  Using the  f i g u r e s  i n  
paragraph ( 2 )  above., a 40-gallon CB u n i t  would be equ iva l en t  
t o  640 pounds of dry  chemical powder. 

(5)  The most common CO t rucks  i n  c u r r e n t  use a r e  those owned by 
the A i r  Force whic i  c a r r y  4000 pounds of t h i s  agent .  Using 
the f i g u r e s  i n  paragraph (3 )  above, t h i s  q u a n t i t y  of agent  
would be equ iva l en t  to -  2000 pounds of dry  chemical powder. 
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Table. 5. Factors f o r  Estimating Equivalent Levels of Safety 
between Agents. /Across the board subs t i tu t ion  not  implied, 
Rif .' FAR'Par't 139:49(cU. 

To convert from Multiply by 

pounds of dry 0.125 - - 
chemical powder 

gallons of water 8. - - 
f o r  prote in  foam 

pounds of C02 0.0625 - - 

gallons of water 16. - - 
fo r  prote in  foam 

pounds of dry 2. - - 
chemical powder 

pounds of C02 0.5 - - 

pounds of dry 0.0625 - - 
chemical powder 

gallons of water 0.67 - - 
fo r  protein foam 

gallons of water 1.50 - - - 
fo r  AFFF 

To de terrnine the 
equivalent i n  

gallons of water 
f o r  prote in  foam 

pounds of dry 
chemical powder 

gallons of water 
f o r  prote in  o r  
f luoroprotein foam 

pounds of C02 

pounds of C02 

dry chemical 
powder 

pounds of dry 
chemical powder 

gallons of CB 

gallons of water 
f o r  AFFF 

gallons of water 
f o r  protein foam 
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23. TABLE 6. EXTINGUISHING AGENTS IN USE FOR AIRCRAFT FIRES. 

Situation Agents 

a. Spill of Fuel AFFF or Protein or . 
without Fire Fluoroproteln Foam Blanket 

Water Spray Flushing 

b. Spill Fire AFFF 
Dry Chemical Powder 
Protein or Fluoroprotein Foam 

c. Nacelle Dry Chemical Powder 
Halocarbons 

co2 

d. Wheel Fire Dry Chemical Powder 
Halocarbons 

e. Magnesium Fire TEC Magnesium Extinguishing Agent 
Met-L-X extinguishers 

f. Fires in Unoccupied 
enclosed spaces 

Water Spray 

g. Fires in Occupied Water Spray 
enclosed spaces 

h. 3-D Exterior Fires AFFF, Protein Foam or 
with Spilling Fuel Fluoropro tein Foam in 

combination with dry 
Chemical Powder or 
Halocarbons 

1 / - Primarily intended for application outdoors, they are, however, 
recognized as being effective on fires in unoccupied enclosed 
spaces such as naceIles. However, because of their TOXICITY, 
these agents require training in use and application. 
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2 4 .  QUAJ.,ITY CONTROL 4ND PERFOWANCE. This information is intended t o  
a s s u r e  t h a t  a i r p o r t  f i r e  t rucks  wi th  mounted equipment and e x t i n -  
gu ish ing  agents  a r e  obtained on a  systems approach b a s i s  t o  q u a l i t y  
cont ro l - -wi th  the  enph,*.sis on performance. The i n t e n t  being f u r t h e r  
t o  a s s u r e  t h a t  o v e r a l l  performance i s  emphasized i n  t ruck s p e c i f i c a -  
t i o n s  and purchase documents and t h a t  t e s t s  a r e  made t o  a s s u r e  such 
performance. In  t h i s  connect ion,  the  e s t a b l i s h e d  requirements f o r  
c r a s h  t rucks  a r e  t h a t  they meet the performance requirements of FAR 
P a r t  139.49. This involves dj-scharge r a t e s  and response time acce l e ra -  
t ion r a t e s .  while i t  is recognized t h a t  acceptance t e s t i n g  of e x t i n -  
gu ish ing  agents  is necessary ,  the  t echn ica l  c h a r a c t e r i s t i c s ,  q u a l i t y ,  
s t a b i l i t y  compa t ib i l i t y ,  e t c . ,  cannot be determined during such system 
t e s t s  o r  5r :wmstrat ions.  Therefore,  a i r p o r t  management should r eques t  
t h a t  prospec t ive  b idde r s  o r  s u p p l i e r s  of f i r e  ex t inguish ing  agents  
f u r n i s h  i n d i c a t i o n  of t e s t s  on performance and q u a l i t y  by a  recognized 
t e s t i n g  l abo ra to ry .  Technj-cal d a t a  concerning eva lua t ion  of agents  
and inf  or~aa t i o n  cn the  c h a r a c t e r i s t i c s  of foam ext inguish ing  agents  
and equipment a r e  contained i n  NFPA No. 412. 
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CHAPTER 5.  CRITERIA FOR ALUMINIZED PROXIMITY SUITS 
FOR CIVIL AIRPORT FIXE FIGHTERS 

PURPOSE. T h i s  c h a p t e r  is in tended  a s  gu idance  f o r  a i r p o r t  o p e r a t o r s  
t o  u s e  i n  o b t a i n i n g  c l o t h i n g  from o f f - t h e - s h e l f  d e s i g n  garments .  It 
c o n t a i n s  a  ~ e n e r a l .  d e s c r i p t i o n  of p rox imi ty  s u i t s  and r e f e r s  t o  Federal  
s t a n d a r d s  used by rilanufac t u r e r s  ,in t e s  t i n &  of t h e  f a b r i c s  invo lved .  

CLOTHING FP-BRICS. Three l a y e r s  of f a b r i c s  a r e  a r r a n g e d  e s s e n t i a l l y  
i n  t h e  s a n e  manner t o  form t h e  b a s i c  c o n s t r u c t i o n  f o r  t h e  hoods,  c o a t s  
and t r o u s e r s .  P r o t e c t i o n  is a t t a i n e d  by 8 cnmbinat ion of h e a t  r e f l e c -  
t i o n  and i n s u l a t i o n  q u a l i t i e s  of t h e  m a t e r i a l  a s  e x p l a i n e d  below : 

The o u t e r  s h e l l  has  a  r e f l e c t i v e  vacwm-deposi ted alu:nini.ed 
c o a t i n g  w i t h  a  minimum r e f l e c t i v i t y  of 90 p e r c e n t ,  maae of b a s e  
na t e r i a l  ( b e f o r e  c o a t i n g )  h a v i n ~  a minimum weight  of s i x  ounces 
per  s q u a r e  ya rd .  T y p i c a l  m a t e r i a l s  used  i n  t h i s  a p p l i c a t i o n  
i n c l u d e :  f i b e r g l a s s ,  Nmex, D u r e t t c ,  a s b e s t o s ,  rayon f i r e  r e t a r d -  
a n t  t r e a t e d  c e l l u l o s i c s ,  Kynol and combinat ions  of the above.  

A vapor  b a r r i e r  mater ia l .  i s  provided t o  p reven t  t h e  inuard  pene t rn -  
t i o n  o f  s tea:n r e s u l t i n g  from h i g h  thermal  exposures .  The vapor  
b a r r i e r  may be 2n i n t e k r a l  c o a t i n g  an  t h e  i n s i d e  of she3 1 f a b r i c ,  
o r  P s e p a r a t e  l a y e r  of c o a t e d  f a b r i c  l o c a t e d  behind t h e  s h e l l .  
Neoprene coa ted  f a b r i c s  a r e  among t h e  t y p i c a l  m a t e r i a l s  be ing  used 
as vapor  b a r r i e r s .  

The i n s u l a t i n g  l i n e r  shou ld  be  e i t h e r  d e t a c h a b l e  ( s n a p - i n )  o r  
permanently a t t a c h e d  (sewn-in).  The l i n e r  p rov ides  p r o t e c t i o n  
a g a i n s t  t h e  t r a n s a i s s i o n  of h e a t  from f i r e s  w i t h  a p p r o p r i a t e  
d e s i g n  f o r  extreme c l i m a t i c  c o n d i t i o n s  a s  recommended by t h e  
maxlufac t u r e r  . T y p i c a l  f a b r i c s  used f o r  l i n e r s  i n c l u d e  a  qui.1 ted  
d e s i g n '  of f i b e r k l a s s ,  neoprene and f l a n n e l  , neoprene and ny lon ,  
wool , Dacron and Nornex o r  Kynol b a t t i n g  . 

CLOTHING FEATURES. 

a .  Suggested d e s i g n  f e a t u r e s  of garments i n c l u d e  wide v i s i o n  hoods 
equipped w i t h  a "hard cap" and a d j u s t a b l e  headband, "storm f l a p  ' 
c l o s u r e s  on c o a t s  and a d j u s t a b l e - w a i s t  t r o u s e r s  equipped w i t h  
s u s p e n d e r s .  For t h e  purpose of g e n e r a l  i l l u s t r a t i o n ,  t y p i c a l  
c l o t h i n g  i tems a r e  shown i n  F i ~ u r e s  1 and 2 of t h i s  c h a p t e r .  I t  
is n o t  in tended  t h a t  niw g a r p e n t s  b e  e x a c t  d u p l i c a t e s  of those  
i l l u s t r a t e d .  However, t h e  c o a t  shou ld  be t h i g h  l e n g t h  (approx i -  
n a t e i y  36 i n c h e s )  t o  p rov ide  adequa te  coverage w h i l e  g i v i n g  
r e a s o n a b l e  m a o e u v e r a b i l i t y .  
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b . Ind ica t ions  a r e  t h a t  'proximity s u i t s  should be loose-f i t t i n g  
t o  avoid h e a t  t ransmission through the  m a t e r i a l .  From the  
development of improved f a b r i c s ,  proximity s u i t s  which a r e  
r e l a t i v e l y  l igh tweight  and comfortable can now be obtained 
from s e v e r a l  manufacturers.  The manufacturing sources f o r  
t h i s  c l o t h i n g  may be obtained from l is ts  i n  t he  Thomas 
Reg i s t e r  and i n  t he  d i r e c t o r y  i s sue  of F i r e  Engineering. 
(Reference paragraph 31.) 

c .  The f acep iece  of hoods a r e  gene ra l ly  made i n  the  form of a 
180 degree a r c .  Such a design al lows room f o r  t he  use of a 
f u l l - f a c e  brea th ing  appara tus  and the  wearing of eyeglasses .  

28. LABORATORY TEST DATA. 

The garment manufacturer should be requested t o  make a v a i l a b l e  
f o r  the  purchaser ,  l abo ra to ry  t e s t  d a t a  o r  s u p p l i e r s  c e r t i f i c a t i o n  
t o  i n d i c a t e  t h a t  f a b r i c s  used f o r  the  o u t e r  s h e l l  and the  vapor 
b a r r i e r  have been s e l e c t e d  f o r  t h i s  purpose and t e s t e d  f o r  f i r e  
r e s i s t i v i t y  and waterproofing under: Federal  Standard 191, 
"Text i le  ~ e s t ' ~ e t h o d s ,  Method 5903.2, Flame Res is tance  of Cloth;  
V e r t i c a l  ;" and Method 5512, "Water Res is tance  of Coated Cloth;  
High Range, Hydros ta t ic  Method." (Reference paragraph 31.) 

29. GARMENT SIZES. 

Item - Range of S i zes  

Small Medium Large Extra  Large 

Coats 34-36 38-40 42-44 46-48 

Trousers  28-31 32-35 36-39 40-43 

Gloves X X X 

Hoods Adjustable  

30. MANUFACTURERS' INSTRUCTIONS. 

The manufacturer should be requested t o  f u r n i s h  i n s t r u c t i o n s  f o r  
s t o r a g e  and maintenance of garments a s  ou t l i ned  below: 

a .  S to r ing  of items f o r  e f f i c i e n t  u s e ;  and 

b. r e s t o r i n g ,  r e p a i r i n g  o r  patching garments, plus  information 
on the  source  of s p e c i a l  chemicals o r  m a t e r i a l s  necessary 
f o r  t h i s  purpose. 
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c .  Touch-up k i t s  of vaporized aluminum i n  pressur ized  cans f o r  s u r -  
f a c e  renewal of worn s p o t s  on the  aluminized o u t e r  s h e l l .  

31. SOURCES AND REFERENCES. 

a .  Manufacturing sources  inc lude  : 

(1) Thomas Reg i s t e r  of American Manufacturers 
Thomas Publishing Company 
461 Eighth Avenue 
New York, New York 10001 

(2) F i r e  Engineering 
~ i r e c  to ry  I s sue  
875 Third Avenue 
New York, New York 10022 

b . Standards involv ing  the  t e s t i n g  of c lo th ing .  inc lude  : 

(1) Federa l  Standard 191, T e x t i l e  Tes t  Methods, Method 5903.2, 
Flame'Resistance of Cloth;  V e r t i c a l ;  and 

(2) Federa l  Standard 191, T e x t i l e  Tes t  Methods, Method 5512, 
Water Res is tance  of Coated Cloth;  High Range, Hydros ta t ic  
Method, a r e  a v a i l a b l e  from the  General Serv ices  Administra- 
t i o n ,  Washington, D.C. 20407. 
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FIGURE 2. Illustration of Aluminized Proximity Gloves and Hood 

(shoulder length type) indicating suggested designs 
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